Chromophobe renal cell carcinomas (CRCC) comprise about 5% of all renal neoplasms.\[[@CIT1]\] We present two cases of CRCC with unusual histological features.

CASE REPORTS {#sec1-1}
============

**Case 1:** A 54-year-old female was incidentally detected to have a large right renal mass while undergoing metastatic workup of a biopsy-proven infiltrating duct carcinoma of the right breast. A CT scan revealed a 6 × 8.1 × 7.3 cm, inhomogenously enhancing lesion in the upper pole of the right kidney. The right radical nephrectomy specimen showed a 7 × 7 × 6 cm tumor at the upper pole with a homogenous, solid light brown cut surface \[[Figure 1a](#F0001){ref-type="fig"}\]. The tumor was limited to the kidney. The H and E stained 4 micron sections showed sheets of polygonal cells with abundant granular eosinophilic cytoplasm with oval nuclei, convoluted nuclear membranes \[[Figure 1b](#F0001){ref-type="fig"}\] and perinuclear cytoplasmic vacuolization. The tumor showed positivity for Cam 5.2, EMA and focally for Vimentin.

![(a) Gross specimen of eosinophilic variant CRCC. Note the tan cut surface; (b) H and E, ×400. The tumor cells with granular eosinophilic cytoplasm and raisinoid nuclei](IJU-24-123-g001){#F0001}

**Case 2:** A 32-year-old male presented with gross hematuria and loin pain. A CT scan of the abdomen showed a heterogeneously enhancing mass, 10.9 × 12 cm with necrosis and calcifications arising from the upper pole of the right kidney. Radical nephrectomy specimen showed a tumor at the upper pole, 13 × 12 × 13 cm with a beige cut surface and large areas of calcification \[[Figure 2a](#F0002){ref-type="fig"}\]. Microscopy revealed a tumor composed of trabeculae and nests of polygonal cells with distinct cell borders, moderately pleomorphic nuclei with raisinoid appearance, perinuclear halo and abundant pale granular cytoplasm. The tumor cells showed diffuse cytoplasmic reticular staining for colloidal iron \[[Figure 2b](#F0002){ref-type="fig"}\]. There were extensive areas of metaplastic ossification \[[Figure 2c](#F0002){ref-type="fig"}\].

![(a) The beige cut surface of the tumor; (b) ×100. Colloidal iron stain with the tumor cells showing diffuse cytoplasmic staining; (c) H and E, ×100. Foci of metaplastic ossification](IJU-24-123-g002){#F0002}

DISCUSSION {#sec1-2}
==========

Chromophobe renal cell carcinoma was first reported in humans in 1985. Up to 52% of CRCCs in one series\[[@CIT2]\] were detected incidentally as in Case 1. Chromophobe renal cell carcinomas are classified into typical and eosinophilic variants depending on the predominant cell type.\[[@CIT3]\] Three types of cells have been described in CRCCs.\[[@CIT4]\] The typical CRCCs are composed of cells with thick well-defined borders, wrinkled or raisinoid nuclei and abundant pale granular cytoplasm (the Type III cell) which shows diffuse reticular cytoplasmic staining with Hale\'s colloidal iron. Eosinophilic variant (EVCRCC) is less frequent and is composed almost completely of Type I cells. The Type I cell is smaller and has granular, eosinophilic cytoplasm. The Type II cell resembles the Type I cell but is larger and has a perinuclear translucent zone. The EVCRCC is not as common as the typical variant and is likely to be mistaken for oncocytoma because of the predominance of Type I cells and hence the significance. The points helping in the differential diagnosis include the sheeting arrangement in EVRCC as opposed to the nested and tubular pattern in oncocytoma, the wrinkled or raisinoid nuclear morphology in EVCRCC as opposed to the round, hyperchromatic nuclei with degenerative atypia in oncocytoma, the well-defined cell borders and the presence of Type II and Type III cells in EVCRCC. Hale\'s colloidal iron shows a diffuse reticular cytoplasmic staining in CRCC, but oncocytomas may show focal positive staining which is confined to the luminal borders. Electron microscopy is useful for the differential diagnosis in difficult cases, as immunohistochemistry does not help. Ultrastructurally, the oncocytoma cells are packed with mitochondria and the cells in EVCRCC have numerous microvesicles in the cytoplasm.

Chromophobe renal cell carcinomas are quoted as having a better prognosis because these tumors are often localized to the kidneys and are usually of lower Fuhrman\'s grade. When compared stage for stage, CRCCs have the same prognosis as other RCCs.\[[@CIT5]\] Tumors with larger size and sarcomatoid change are known to have a worse prognosis.\[[@CIT5][@CIT6]\] Hence, a thorough search for any evidence of sarcomatoid transformation is warranted when a diagnosis of CRCC is made. The eosinophilic variant has been reported to have a better prognosis than typical CRCC in one study.\[[@CIT5]\]

The interesting feature in Case 2 is the extensive ossification, evident grossly and microscopically. Although calcification is known to occur in RCCs, reports of extensive ossification in CRCC are rare, with only two reports to date.\[[@CIT7][@CIT8]\] The ossification was present in the fibrous stroma in all the cases. The histogenesis is considered to be from stromal osseous metaplasia.

In summary we report two cases of CRCCs with unusual histological features. EVCRCC is a close differential for oncocytoma.
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